Since the late 1 980s, federal legislation has required industries to publicly report their annual emissions of toxic compounds. Industry reports show the largest contributor to toxic emission levels in Texas is the massive concentration of petrochemical industries along the Gulf Coast. It is interesting to note that although Texas produces over 50% of the nation's synthetic chemicals, it discharges less than 8% of the nation's toxic emissions. However, in response to growing concerns about the effects of these toxic emissions, the Texas Natural Resource Conservation Commission (TNRCC) initiated a long-term program for monitoring toxic chemicals in the air. This article provides details of this monitoring program as well as industry-funded toxic monitoring networks in Texas. This includes information on the technology currently being used for sample collection and analysis as well as plans for implementing methods that are on the technological horizon. Finally, details of some key measurements from the state's air toxics monitoring network will be provided along with an explanation of how they impact current air quality trends in Texas. -Environ Health Perspect 103(Suppl 6): 223-228 (1995) 
Introduction
Policy-relevant air quality research and measurements have been the basis for air quality management and regulatory decisions in the United States for the past 25 years. The Federal Clean Air Act of 1970 established a regulatory process requiring that state governments take the lead in air quality management decisions. The Federal Clean Air Act Amendments of 1990 expanded this responsibility in a comprehensive set of requirements that is fundamentally changing the process by which clean air is achieved. Never has the need for good science based on rigorous measurements been greater.
Texas has developed a comprehensive strategy for ambient air quality and sourceoriented monitoring designed to position the state as a national leader in the application of scientific measurements in the development of sound environmental policy. Many health concerns drive the need for monitoring. Some concerns are national in scope, particularly as they relate to pollutants for which the U.S. Environmental Protection Agency (U.S. EPA) has established National Ambient Air Quality Standards (NAAQS). These designated criteria pollutants include ozone, sulfur dioxide, nitrogen dioxide, carbon monoxide, lead, and particulate matter less than 10 microns in diameter (PM10).
Human health effects of air pollution associated with these pollutants are continuing to be documented through multidisciplinary approaches (1) . Some of these pollutants have been associated with the incidence and prevalence of asthma, which is the topic of this workshop. Other pollutants that do not currently have national standards but which have been generally identified in the Federal Clean Air Act Amendments as air toxics are also under discussion as possibly being associated with asthma.
This article will provide a brief description of air toxics emissions in Texas, describe current monitoring strategies in Texas, provide information on data available for analysis, include information on some air quality trends in the state, and project future monitoring activities and technology for the state. Design of the network involved extensive community involvement through public meetings in all major urban areas in the state. Monitoring sites were selected based on numerous criteria including: pollution emissions within a 10-kilometer radius, prevalent wind direction, population density, degree of public concern, and traffic patterns around the site.
Air Toxics Emissions in Texas
Each site consists of a shelter, a commercially available sampler, meteorological monitoring instrumentation, and a datalogger. Where The NAAQS for ozone is 120 parts per billion (ppb) for a maximum daily 1-hr average. The standard is attained when the expected number of days per calendar year with maximum hourly average concentrations above 120 ppb is equal to or less than 1 according to a methodology established by the U.S. EPA based on the amount of valid data collected. This standard has been described in a recent report by the National Academy of Sciences as highly sensitive to meteorological fluctuation and not reliable as a measure of progress in reducing ozone over several years for a given area (5). The U.S. EPA is currently reviewing the standard for ozone to determine if a more statistically robust standard would be appropriate.
In 1992, ozone levels were the lowest of the past 10 years throughout the United States (4) . With the exception of El Paso, the number of days in which the ozone standard is exceeded has been decreasing over the past 10 years in the major metropolitan areas of Texas including Houston, Dallas, Fort Worth, and Beaumont-Port Arthur.
PM10
Many studies have implicated particulate air pollution as contributing to the incidence and severity of respiratory disease (6, 7) . A national air quality standard has been set for particulate matter with an aerodynamic diameter equal to or less than 10 lm-PM 0. The U.S. EPA reports that annual mean concentrations have decreased 17% nationally between 1988 and 1992 (4). El Paso is the only city in Texas that has continued to exceed the NAAQS for PM10.
Carbon Monoxide Nationally, monitored carbon monoxide levels have decreased by 34% during the past 10 years as measured at the U.S. EPA's trend sites. The lowest annual mean for the past 10 years occurred in 1992 (4). Although El Paso remains in nonattainment for carbon monoxide, the number of times the standard has been exceeded has declined dramatically from 11 in 1992 to 2 in 1993. This decline is attributed to vehicle emission reductions from cleaner cars and the area's inspection/maintenance system.
Air Toxics Trends
The TNRCC air toxics monitoring network has been in operation for a relatively short time; therefore, no trend analysis has been conducted on the data collected to date. However, measured VOC data from 1987 through 1993 from the HRM network has been analyzed by TNRCC statisticians for possible trends at the sites primarily influenced by industrial emissions. For each sampling date, 146 VOCs were measured and their concentrations reported in parts per billion by volume (ppbv) at each of the eight HRM monitoring sites. Sampling was conducted every sixth day. The analysis revealed a statistically significant 22% downward trend in all VOCs measured between 1987 and 1993 at Harris County industrial monitoring sites. This downward trend in levels of certain air pollutants is consistent with the reported TRI 15% reduction in on-site releases and off-site transfers for treatment, storage, and disposal of toxic pollutants in Texas from 1987 to 1992 recently announced by the U.S. EPA (T Porter and AM Gonzalez, personal communication). Benzene The volatile organic toxic compound of most concern in Texas is benzene. Texans are exposed to benzene every day. Benzene is a known human carcinogen and is commonly found at low concentrations in urban air. It is also the only air contaminant of its type that has been consistently measured above concentrations of concern in many major U.S. metropolitan areas. Benzene is emitted primarily from industrial and mobile sources. It is a significant component of gasoline and is released during industrial refining processes, during gasoline storage and transfer, and from benzene storage tanks. Mobile sources also emit benzene through evaporation during refueling and engine running losses. Mobile sources include both highway vehicles and off-road vehicles such as recreational, agricultural, and lawn and garden equipment. In Texas, the counties with the largest total point source benzene emissions are located along the Gulf Coast where there is a heavy concentration of petrochemical facilities. Figure 3 depicts the annual benzene point source emissions in Texas. Benzene measurements are made in both the private monitoring networks and the TNRCC air toxics network. Figure 4 shows the locations of TNRCC (8) . Figure 5 shows benzene levels at TNRCC toxics monitoring sites from October 1992 to September 1993. Previous analysis of trend data from 1987 through 1990 showed a 44% decrease in measured benzene in the Houston area and a 48% decrease in benzene in the Beaumont-Port Arthur area (9 
